Abstract
Introduction
The application of Information and Communication Technologies (ICT) in healthcare has transformed the way health care services are delivered. Reduction in medical errors, improvement in physician efficiency and improvement on the quality of care delivered has been identified as among the benefits resulted from this transformation. To achieve these benefits, several manual applications need to be transformed and offered in electronic form. Considering eprescription for example as an application transformed from manual prescription. When manually performed, prescription has been identified as the source of medical errors resulted from pharmacist misreading drug name, dosage and instructions caused by eligible handwriting. In ehealthcare, these medical errors are reduced as patients prescription is electronically transmitted back and forth between healthcare centre where they are prescribed and the pharmacy where they are filled [1] . Other services that can be done electronically are electronic transfer of images which reduces cost in delivering care.
Apart from the reduction in medical errors through e-prescription, e-healthcare provides the potential benefits on improving physician efficiency through the availability of electronic healthcare records (EHR) whenever needed. The availability of these records adds more time for physician in using the information and taking care of the patients. Additionally, physicians in one area are able to communicate and share knowledge with physicians located in other areas within or outside the country for research and diagnosis. This knowledge sharing between physicians improves the quality of care delivered to the patient. However, knowledge sharing between physicians is difficult to achieve due to nature of their work, technological concerns and privacy, security and confidentiality concerns.
Despite these potential benefits that are offered through e-healthcare, several challenges exist and affect its adoption. In our previous work [2] we focused on technical, economical and social challenges affecting e-healthcare adoption in developing countries and Tanzania in particular. In this paper we analyse how politics at local, national and international levels affect e-healthcare adoption and thereafter we suggest appropriate alternatives to overcome these obstacles.
The rest of this paper is organised as follows. Section 2 provides the definition of e-healthcare followed by discussion on its benefits and technical, economic and social challenges that affect its adoption in section 3. Section 4 provides an analysis on political challenges that hinder e-healthcare adoption. Discussion is provided in section 5 followed by conclusion in section 6.
E-healthcare: Definition
In the 21 century, e-healthcare or e-health has been broadly defined by researchers in different fields. According to the research done by Pagliari and colleagues [3] , e-healthcare definitions vary with respect to the functions, stakeholders focus, and technology used. In this section we review and analyse selected e-healthcare definitions from research literature and propose a definition that will be considered appropriate for the rest of this paper.
Ball and Lillis [4] define e-healthcare as the use of ICTs such as physician web pages, e-mails, and healthcare portals to improve or enable stronger and more effective connections among patients and physicians. Additionally, authors identify the advances in e-health and the empowered computer literate public as the source of transformation of healthcare delivery. Although this definition shows technology used and its function in e-healthcare provision in this paper is considered narrow in the scope of the benefits offered. Apart from improving physician-patient relationship e-healthcare has been identified to offer many benefits such as reduction in medical errors and cost reduction in delivering care. For their second argument on computer literate public as the source of transformation to ehealthcare; authors only consider the positive effects of employing online medical information as a diagnostic procedure and overlook the negative effects of exposing such information with complex terminologies and descriptions to people who have little or no medical training. As a result, several problems may arise such as an increase in patient anxiety, patient self harm from self diagnosis and treatment and expensive investment of time and engagement with healthcare professionals [5] .
Gustafson and Wyatt [6] define e-health as the use of Internet or other electronic media to disseminate health related information or services. The authors of this definition indicate on technology used and function that is offered through ehealthcare adoption. However, from the identified function, that is dissemination of health related information or a service, this definition is considered narrow and inappropriate for this paper. Pagliari and colleagues [3] identify storage and exchange of clinical data, interprofessional communication, computer based support and service delivery, health service management as other applications offered through e-healthcare.
Additionally, Provost and colleagues [7] define e-healthcare as the use of the Internet for health purposes. This definition identifies Internet as the only technology to be used in e-healthcare. From research literature, different technologies related to the Internet may be used, hence considered inappropriate.
Eysenbach [8] defines e-health as "an emerging field in the intersection of medical informatics, public health and business, referring to health related services and information delivered or enhanced through the Internet and related technologies. In a broader sense, the term characterises not only technology development but also a state of mind, a way of thinking, an attitude, and a commitment for networked, global thinking, to improve health care locally, regionally and worldwide by using information and communication technology". This definition identifies technology used, general functions offered without biasness and stakeholders focus; it is therefore considered appropriate for this paper. Additionally, this is among the first definitions of the term and it has been adapted by several researchers [3] .
From Eysenbach definition of e-health where health related services, such as hospital information system, telemedicine and Electronic Healthcare Records (EHR), and information are delivered or enhanced through the Internet and related technologies, there are several benefits associated with this transformation. In the next section, we briefly discuss benefits associated with e-healthcare adoption. The discussed benefits include reduction in medical errors, improvement on physician efficiency, improvement in physician-patient relationship and cost saving.
Benefits and challenges to ehealthcare adoption
This section is divided into two subsections. The first part provides a brief discussion on benefits that e-healthcare can offer to individuals and governments. In the second subsection, technical, economic and social challenges that affect ehealthcare adoption will be discussed.
Benefits to e-healthcare adoption
The adoption and use of ICT has transformed several industries in the world [16] . One among industries that has been transformed is healthcare, result into e-healthcare. There are various benefits, to individuals and governments, associated with ehealthcare adoption. These benefits include reduction in medical errors, an improvement on physician efficiency, and improvement in physicianpatient relationship and cost involved in delivering care.
Medical errors reduction
In 1999, The Institute of Medicine (IOM) reported that at least 44,000 people and perhaps as many as 98,000 people die annually in the United States of America alone due to medical errors that could have been prevented [9] . One among the most basic and common cause of medical errors is the illegibility of physicians handwriting [10] . With ehealthcare adoption, prescription is done electronically whereby prescription information is exchanged electronically between healthcare centre where they are prescribed and a dispenser (such as pharmacy) where they are filled [11] . The embracement of e-prescriptions, for example, results into reduction in medical errors and hence saving more lives. Figure 1 shows how paper-based prescription is done. 
Improvement on physician efficiency
In 2001, Eysenbach [8] in his article "What is ehealth?" highlights 10 promissory e's in e-health. Efficiency is one among those promises; other e's stand for enhancing quality of care, evidence-based, empowerment, encouragement, education, enabling, extending, ethics and equity. Theoretically, with the adoption of e-healthcare where patient's EHRs are readily available anytime, physicians will be able to attend more patients compared to the physician working in a traditional healthcare setup. However, physicians do not generally agree on this benefit, they consider obtaining patients records from a range of computer applications as not a clinical skill and wastage of time hence resisting their adoption.
Improvement on the quality of care
There are two ways that the adoption of ehealthcare can improve the quality of care to patients. The first way is through patients' and physicians' use of health web portals. With the presence of health web portals, patients can search for medical and related information hence improving their knowledge regarding healthy lifestyles, health and self-treatment. Additionally, physicians can search for health information on the web for education and research. An Irish citizen, for instance, can go online and find almost everything they need to know about health. The second way that e-healthcare adoption improves the quality of care of the patients is through collaboration between physician's located in different areas within the country while delivering care. This collaboration can be done through video conferencing where physicians in different areas can discuss issues pertaining to a patient. However, knowledge sharing is difficult due to nature of their work, technological concerns and privacy, security and confidentiality concerns.
Physician-Patient relationship
With its capacity to allow inexpensively retrieval of information anywhere, anytime, Internet is already creating strong physician-patient relationship. In fact even the word patient as used in traditional healthcare is now being replaced with consumer in e-healthcare. In developed countries for example, this strong relationship is influenced by the amount of sensitive patient information that is shared between these two groups; as physicians know all about health information of their patients from patient's body to the state of the health [18] .
Cost saving
With e-healthcare you can virtually eliminate the need for films and x-rays. Nowadays, radiology department in healthcare centres which have adopted e-healthcare can send digital x-ray films to healthcare providers' notebooks and handheld devices as well as mounting devices hence reducing costs. Cost can also be reduced through cutting back unnecessary tests and treatments. In the United States of America for example, a Congressional Budget Office report indicates that health information technology (IT) provisions of the federal economic stimulus package could help the federal government reduce Medicaid and Medicare costs by more than $ 12 billion over the next 10 years.
Analysis: e-healthcare benefits versus physicians claims
From the research literature, the adoption and use of e-healthcare is pushed by IT solution companies such as Microsoft and IBM which develop EHR and its related systems. Additionally, these companies have been claiming over a number of benefits that can be obtained from their developed systems. Contrary, physicians who are the general users of these systems resist their adoption and do not agree on benefits identified by IT solution companies. Among the claims from physicians against the identified benefits are as follows.
Firstly, for the reduction in medical errors through e-prescription; physicians argue that errors can mistakenly be transcribed in an electronic healthcare information system which is extremely difficult to correct and it provides a source of error propagation. In order to reduce medical errors in ehealthcare information systems, in this paper we propose physicians to use pervasive mobile handheld devices for data transfers.
Secondly, for the improvement on physician efficiency through the availability of EHRs whenever needed; physicians resist the adoption and use of e-healthcare information system as they consider the whole process of obtaining patients records from a range of computer applications not a clinical skill and wastage of time.
Additionally, the availability of healthcare web portals which contain complex medical terminologies and descriptions has been identified as the source of improvement on the quality of care delivered. IT solution companies consider only a positive effect of health web portals. However, same health web portals, when used as a medical procedure, may result into self harm from self diagnosis and treatments [5] .
The reduction in cost of delivering care is the last benefit that has been identified in this paper. It is associated with the availability of digital imaging service and cutting back on unnecessary tests and treatments. Healthcare centres, which make revenue by performing more procedures, consider ehealthcare adoption as the source of less revenue and hence resist their adoption.
Physicians consider reduction in medical errors; improvement on physician efficiency, improvement in physician-patient relationship and cost reduction as perceived benefits from IT solution companies which aim to gain financially by selling more products. For successful e-healthcare adoption, perceived benefits must be weighed against practical problems and challenges identified by physicians.
Challenges to E-healthcare adoption
In this section we provide a discussion on technical, social and economic challenges that hinder e-healthcare adoption. Among the discussed challenges include underinvestment in ICT; the low rate of internet penetration and low bandwidth, lack of globally acceptable standards, ICT related challenges and privacy, security and confidentiality concerns.
Underinvestment in ICT
One among the most common barriers to ehealthcare adoption in many developing countries is an underinvestment in Information and Communication Technologies (ICT) which include mobile networks and computing hardware such as personal computers, servers and networked storage. As defined by Eysenbach [8] , e-healthcare refers to application of ICT in healthcare industry to promote health, to support healthcare services delivery and use. This indicates that ICT is the major building block to e-healthcare implementation. As many developing countries and some developed countries have underinvested in ICT, it becomes difficulty for e-healthcare adoption.
The underinvestment in ICT is influenced by a number of factors such as the priority of the country, perception of its leaders as it is a misallocation of resources, corruption and the provision of foreign aids. Consider foreign aids to developing countries as an example which causes an underinvestment in ICT. The monetary foreign aids are offered with conditions on where the money should be spent such as in agriculture. The result of these aids is an underinvestment in ICT and its related technologies. According to Pohjola [13] , over the period of 1993-2001, the average annual percentage of Gross Domestic Product (GDP) devoted to ICT was 5.4 percent, however many developing countries especially in Africa and Middle East, as shown in figure 2 , have invested below this average. As a result of this underinvestment on ICT, several projects such as e-healthcare, which depends on ICT for its implementation usually, fail. 
The low rate of internet penetration and low bandwidth
The International Telecommunication Union (ITU) [15] , in 2006, classified countries into three groups based on the percentage of Internet penetration, namely; high, medium and low Internet penetrated countries as shown in table 1, 2 and 3 respectively. Based on this classification, many developing countries fall into the third group which have Internet penetration below 23.8 percent and comprise of 120 countries. Due to poverty which goes hand-in-hand with the lack of funds and poor ICT infrastructure, many developing countries cannot support internet deployment, which in turn, hampers e-healthcare adoption. 
Lack of acceptable global standards
For future processing of EHRs, chosen computer systems should be able to identify data in one system and associate them with data located in another system [16] . This is accomplished by the existence of standards for different uses. In developed countries such as United Kingdom and United States of America, there is a huge amount of research institutions trying to establish standards for different uses.
Among the established standards is Healthcare Level 7 (HL7) for transmission of e-healthcare information, SNOMED CT (Systematised Nomenclature for Medicine Clinical Terms) developed by the College of American Pathologists and National Health Service (NHS) in England [17] and CEN 13606 for the exchange of shared EHR. However, there are no acceptable standards agreed to be used globally in e-healthcare. Politics at an international level which involve companies and organisations that develop e-healthcare standards is one among the reasons for the lack of acceptable global standards. The lack of acceptable global standards is also influenced by historical reasons and digital divide.
ICT related challenges
Most of ICT related challenges are associated with developing countries. Priority of the country, foreign aids and corruption are among the reasons behind these challenges.
Availability: Majority of developing countries population live in rural areas. The ICT, which is the backbone to e-healthcare adoption and implementation, is still out of reach of this large group.
Access cost: According to International
Monetary Fund (IMF) [18] in 2004, roughly half of the world population live on less than one dollar a day. Most of these people reside in developing countries. Contrary, access to ICT in these developing countries involve large amount of money which many potential users can not afford. Howe Education: Despite opting for ICT in their day to day tasks, many organisations in developing countries lack security awareness programs for their employees. According to Desman [19] , security awareness refers to employees' understanding on security control measures and their consequences. The lack of security awareness programs increases the chances of security breaches. On a survey done by Lupiana [20] , identified a huge gap on computer security perception between developed and developing countries.
Language: Poor literacy is another major problem related to ICT, such as the Internet, in developing countries. As majority of the population in developing countries reside in rural areas, they are divided into regions which speak different native languages. And for those who can read, may know only a local language, while Internet is dominated by English-language.
Privacy, Security and Confidentiality
Despite the presence of other challenges that countries may face in its e-healthcare adoption; privacy, confidentiality and security are the three important challenges involved in protecting patient healthcare information from accidental or intentional misuse [21] . According to Rindfleish [22] , in ehealthcare context, privacy is defined as the right and desire of an individual to control the collection, use and disclosure of his or her health information while confidentiality refers to the controlled release of personal health information to a care provider or information custodian under an agreement that limits the extent and conditions under which that information may be used or released further.
The confidentiality of the patient healthcare information may be broken either internally, by accidental disclosure, insider curiosity or by an insider subornation or may be broken from outside intrusion through unauthorised access [23] . Security is defined as methods such as policies, procedures or safeguards by which access to patient health information is controlled and protected from accidental or intentional disclosure to unauthorised persons, and from alteration, destruction and loss [21, 22] .
IT solution companies are among the main enforcers to e-healthcare adoption and implementation. These companies are interested with the financial gain from the e-healthcare products that they produce. They concentrate much in producing usable products and hence causing security to suffer. Insufficient security which causes breaches in EHR systems results into privacy, security and confidentiality concerns.
Despite the presence of technical, economical and social challenges to e-healthcare adoption; politics also plays an important role. In section 4 we analyse how politics affects e-healthcare adoption. Discussion will be provided in section 5.
Political barriers
In this section we discuss political barriers and their influences to e-healthcare adoption. Among the discussed political barriers are lack of political will, physician's alignment into political parties, corruption and self interest.
Lack of political will
One major characteristic of e-healthcare projects that affects its adoption is that, its Return on Investment (ROI) cannot be measured after a short period of time. With this characteristic, several governments resist their adoption as they see it as misallocation of resources. The United States of America is one among the case areas where the lack of political will affects e-healthcare adoption. The president of United States of America, Barack Obama, reserved $19 billion for stimulating health IT in 2009. Due to political influences, politicians are still arguing on how to divide this huge amount. According to Oxford English Dictionary [24] , political will refer to definite intention or commitment on the part of the government to carry through a policy especially one which is not immediately successful or clear. Political will in a country is a motive force that generates political action. WHO [25] comments that few governments have developed roadmaps for e-health but most are still lagging behind due to lack of vision and insufficient political will. However, the lack of political will is not the only reason that hinders ehealthcare adoption. Despite having several systems in place, developed countries such as United States of America fail to adopt and implement Universal EHR due to the lack of agreement on the technology to be used. However, in developing countries people are not aware if the technologies do exist.
Physicians' alignment on political Parties
In political context, physicians like any other citizens in a country are the voter demographic. Alignment of the physicians into political parties has direct impact into e-healthcare adoption. This is highly influenced by the favours gained from political party's principle. As every political party has its principles and healthcare (medicine) is a profit driven industry, physicians usually align with political parties for their benefits. According to BrainBlogger [26] , in United States of America, whilst public health and primary care physicians generally tend to align with Democratic principles of improving access to care to all individuals and more socialised medicine, surgeons and wealthier physicians usually align with Republican principles of lower taxes, small business support, and separate public and private health systems.
Another example of physician's alignment on political parties can be taken from developing countries such as Tanzania and Zimbabwe. Most of the ruling parties in these countries have been in operation for many years and have their own principles which does not changes regularly. Despite having static principles, physicians usually align with ruling parties principles for financial gain. This alignment may sometimes result into physicians in one political party not to implement principles of the other political party and hence resulting into failure of e-healthcare projects.
Corruption and self interest
Corruption has been around the world for a number of decades. According to Transparency International Corruption Index (CPI), corruption in Africa is much more a concern, than any continent in the globe [27] . Many leaders in developing countries especially Africa are pushed by the greed to satisfy their own ambitions hence impacting development of their countries. As an example of poor leadership influenced by self interest in a country which result into corruption, for the year 2000, the Nigerian president Obasanjo was trying to recover $ 3 billion stolen by its previous leader General Sanni Abacha from the government during his 1993-1998 rules [28] . This is one among many leaders in developing countries who tend to look for their own interests while governing and hence causing problems to the economy of the countries.
Vote earners
The adoption and implementation of several projects in many countries is affected by local and national politics. The implementation of these projects such as e-healthcare usually influences development of the country; however they require support from political leaders who are selected through votes. Political leaders agree or disagree on government's plans for the sake of earning votes. When government first introduces its plan for development of the country, politicians usually think that plan will never affect its political region. When it comes to implementation and its effect appear to occur in his or her political region, politicians resists their implementation.
Consider the creation of the centre of excellence for cancer treatment in Ireland (HSE) [29] . As a result of centre of excellence creation, some hospitals were supposed to be closed. When the idea was first introduced to the leaders they both agreed, as they thought it wouldn't affect his or her political region. However, leaders who have hospitals closed in their regions are now not supporting the creation of these centres and hence causing the government's plans to provide high quality cancer diagnosis and treatment to stop.
Discussion
For the adoption of e-healthcare, technical economical, social and political challenges exist. For the first three challenges, that are technical, economical and social, several alternatives are available to help countries overcome them. Consider for example, lack of funds for the implementation of EHR systems, country can use free and open source software which is less expensive compared to proprietary software, which requires licensing, and hence saving more. Political challenges are intrinsically delicate, sophisticated, difficult and involving. These challenges however, have no silver bullet solutions. In this paper we have identified several political challenges that hinder e-healthcare adoption and propose alternatives to overcome them. Among the identified challenges are the lack of political will, physician alignment on political parties, corruption and self interest.
These political challenges are among the reasons behind underdevelopment of several countries and healthcare sector in particular. Consider corruption, which is often created and nurtured by money from foreign aids, as an example. Developed countries provide monetary aids to developing countries for the sake of boosting development or to fight diseases. Additionally, these foreign aids are given with condition on where the money should be used in which region. The developmental divide, which is developed and underdeveloped, within a country is one among the results associated with corruption from its leaders.
As most of these challenges exist in developing countries, in this paper we are proposing two alternatives for the identified political challenges. For the lack of political will, corruption and self interest, and vote earners we are proposing the implementation of proper and stronger governance. As these challenges are directly related to poor leadership, strong and proper governance with leaders who have strong vision will increase the chances of development within a country. Additionally we are proposing developing countries to be self reliant in order to reduce the dependence over foreign aids. This can be achieved through an enhancement of the tax system, and countries to invest within their country.
Conclusions
In this paper we have analysed how politics at local, national and international levels affect ehealthcare adoption. Among the identified challenges include lack of political will, physician's alignment on political parties, corruption and self interest. The identified political issues are intrinsically delicate, sophisticated, difficult and involving and there is no silver bullet solution. In this paper we propose developing countries to be self reliant for their own development. This can be achieved by countries investing within their country and creation of enhanced tax system. With these two achieved, these countries will require less foreign aid and hence less corruption. For the lack of political will, corruption and self interest we are proposing proper governance.
